C igarette smoking has been suspected to increase the risk and the activity of systemic lupus erythematosus (SLE) 1 2 and cutaneous lupus.
C igarette smoking has been suspected to increase the risk and the activity of systemic lupus erythematosus (SLE) 1 2 and cutaneous lupus. 3 4 Some data indicate that cigarette smoking might interfere with the effectiveness of hydroxychloroquine and chloroquine in cutaneous lupus. 3 4 As these antimalarial agents are partly metabolised via the cytochrome P450 enzyme system and as the constituents of cigarette smoke are known potent inducers of cytochrome P450, it has been hypothesised that the resistance of cutaneous lupus might be explained by a modification of the metabolism of these drugs. 3 4 Hydroxychloroquine levels can be quantified by highperformance liquid chromatography. We have recently established that low blood hydroxychloroquine concentrations are associated with SLE disease activity, are a strong predictor of exacerbations, 5 and may help to diagnose poor adherence. 6 We investigated for the first time the relationship between cigarette smoking and blood hydroxychloroquine and desethylchloroquine (hydroxychloroquine metabolite) concentrations.
The study included 223 unselected, non-pregnant patients, routinely followed in Pitié-Salpêtrière Hospital, treated with 400 mg/day hydroxychloroquine sulphate (Plaquenil; SanofiAventis, France) for at least six months. The indication for treatment with hydroxychloroquine was SLE (n = 176) or other connective tissue disease (n = 47). All patients provided written informed consent. Patients with a history of noncompliance were excluded. 6 Hydroxychloroquine and desethylchloroquine concentrations were measured in whole blood by high-performance liquid chromatography with fluorometric detection. 6 Smokers and non-smokers were compared by Student's t-test for continuous variables and chi-square test for categorical variables.
Fifty-four patients (24%) were active smokers with a mean number of 13 ¡ 8 cigarettes per day and 169 had not smoked for at least six months. Table 1 reports their characteristics. The mean blood hydroxychloroquine concentration was very similar between active smokers (1109 ¡ 511 ng/ml) and non-smokers (1064 ¡ 464 ng/ml; p = 0.55). No differences were seen between both groups for the mean blood desethylchloroquine concentration and the mean hydroxychloroquine/desethylchloroquine ratio. When heavy smokers (>10 cigarettes/day) were compared with non-smokers, we found a slightly higher desethylchloroquine level in heavy smokers, but hydroxychloroquine and the hydroxychloroquine/desethylchloroquine ratio remained similar between both groups (data not shown). Among smokers, no ÀFor non-smokers, immunosuppressive treatments were azathioprine (n = 14), cyclophosphamide (n = 8), mycophenolate mofetil (n = 3). For smokers, immunosuppressive treatments were azathioprine (n = 1) and cyclophosphamide (n = 2). Known inhibitors of cytochrome P450 were calcium antagonists, serotonin re-uptake inhibitors, fluconazole. 1Known inducers of cytochrome P450 were carbamazepine and rifampicin.
Creatinine clearance was estimated using the Cockcroft-Gault formula. Plus-minus values are mean ¡ SD.
correlation was found between the number of cigarettes and the blood hydroxychloroquine concentrations (R 2 = 0.09). Finally, no more differences were observed between smokers and nonsmokers when the analyses were restricted to SLE patients.
Our results regarding blood hydroxychloroquine and desethylchloroquine concentrations in 223 treated patients did not show any significant relationship between cigarette smoking and hydroxychloroquine or desethylchloroquine concentrations. This is a strong argument against a direct effect of smoking on hydroxychloroquine metabolism. Another mechanism of interaction (as a modification of the lysosomal accumulation of antimalarial agents) or a direct deleterious effect of smoking on cutaneous lesions seems more likely.
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